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1. INTRODUCTION The ideal sequence of planetary exploration begins with 

Ronald Greeley John S King reconnaissance unmanned missions, followed by more com- 

Dept. of Geology and Dept, of Geological Sciences Pr^^hensive survey missions, samples returned by unmanned 

Center for Meteorite Studies State University of spacecraft, and, ultimately, manned exploration by scientists. 

Arizona State University New York at Buffalo P'’‘^sent level of space exploration, it is doubtful 
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Distinctive volcanic landforms are clues to styles orvolcanisni 
involved in their formation and provide insight into the 
physical processes of eruption . 


This concept has been used for many years on the planets ultravulcanian eruptions. Also listed are gas eruptions and 

for obvious structures such as shield volcanoes, possible com- fumarolic activity, neither of which produce significant 

posite cones, and cinder cones, but it is only recently that landfonns. at least on Earth. Most of the categories of 

more reflned and complex interpretations have been at- volcanic activity shown in the classification are based on 

tempted. Application of the techniques requires a compre- historic eruptions or on volcanoes that are currently active. 
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TABLE 2-3* Classificption of volcanic eruptions (modified after Macdonald 1972) 
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Fumarolic No magma Essentially nonexplosivc None None; or rarely very Generally none; rarely 

weak to moderately minor amounts of ash ve?v small ash cones 

strong long-continued 
gas discharge 



Vertical aerial photograph of Big Glass Mountain, a rhyolite obsidian flow complex in the Medicine Lake Highlands, east of Mount 
Steen flow fronts. ru22ed-relief surfaces, and stubbv character of the flows are typical of silicic block flows, as are the large scale 
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FIGURE 2-N. Stereoscopic aerial photographs showing "sag flowouts," east southeast of Odessa, Washington: larger structure at the bottom is 
about 5(H) m across. (U.S. Department of Agriculture photographs AAO-SLL-79, 80.) 
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FIGURL S' 1 3a, Topographic profiles comparing Icelandic and Hawaiian shield volcanoes, a composite cone, and low shield volcanoes of the Snake 
River Plain; note the difference in scales for comparisons. 
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'iVRh 4'5. Map of the gefwra! area show9} in Figure 4^4, showing 
the map fr features aiong the Jdahtp Rift System (after Prinz, 1970), 
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FIGURE 5- L Map of southeastern Idaho showing flight path over the central and eastern Snake River Plain. 
























FIGURE 5-12. Index to LEG 2. 



LEG 2 



FIGURE 5-1 3. Mosaic of vertical aerial photographs northeast of Lake Walcott, showing effect of prairie fires on discemibility of lava flow textures. 
Textures are least obvious on unbumed areas (light gray, top): an old burn is on the bottom of photograph: the latest bum (right middle, dark area), 
occurred a few months before the photograph was taken. Most of both burns were contained by jeep trails. Area of photograph is 3.5 km by 5.1 
km. (U. S. Geological Survey Photograph GS SWEZ 1-244, October, J971.) 


LEG 2 










FIGURE 5-1 7 . Low oblique aerial photograph of a small cinder cone 
and crater that have been breached by Wapi lavas. (Photograph bv 
Ronald Greeley, University of Santa Clara. July. 197].} 









iiURh 5-22. Oblique aerial view suuth^^'cstv'ard across South 
Grotto, the southern end oj the King's Bowl lava field, and spatter 
cones on the fissure: numbers mark perched lava lakes. (Photograph 
by Ronald Greeley, University of Santa Clara, June, 1977. ) 







FIGURE 5-26. Low oblique aerial view northeastward across the 
Inferno Chasm Rift zone (from Greeley and King, 1975). 

















UL Hh Oblique aerial view eastward aer^m hifenu> Chasm 

(illunmatiim from the left). The eireular vent toward the top (ff the 
photof^raph is about 1 75 m in diameter and 21 m deep. It is tme oi 
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Low obli(fue aerial photograph of Bear Crater; crater is 
deep. (PItotograph by Ronald Greeley. University of 












Vertical aerial photograph of the western 









moat fonncd 
























GURE 5-^*9. View northward along th" Great Rift across Watchman 
cinder cone. (Photograph hy Ronald Greeley. University of Santa 
Oara.June. 1977.) 
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FIGURE 5-60. Oblique aerial view of a summit pit crater and partly 
collapsed lava tube, east of Cedar ^tte (seen in background). 
(Photogrtqth by Ronald Greeley. University of Santa Clara. June. 
1977.) 





ihown in Figure 5-60 and 
of photograph). (NASA- 
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FIGURE 5-66. Vertical aerial view of Menan Buttes, “twin ” cones on the Teton and Snake Rivers near Mrnan. The summit craters 
and 760 m across: these constructs stand about ISO m above the surrounding pUun. (U.S. Department of Apiculture Photopaphs i 









of high-altitude (U-2 aircraft) photographs of sand dune field west of town of St. Anthony (arrow). Compare 
mosaic is 38 km hy 24 km; north is to the upper right (NASA- Ames Photographs 72-1 86, 5694-5696, October, h 









HGURE 5-69. Sketch map shoMnng major dme fields and their relation to Juniper Buttes (after Koscielniak. 
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craters about 35 km 













; .•■ ■' ;..' ; '■ , ’ i, )k i. -» . ■■'■ -5 


Fjgapf^^ ■ ’ 



I 


I 

i 

i 




c/3 

UJ 


CQ 

< 

UJ 

Q 

Z 

< 

u 

pj 

a 

o 


z 

u 

X 

H 

:=) 

o 

c/3 

o 

S 


sc 


•2 

!5 


8 ^ 


c/3 


^ fN 

« fS 


y .w . , 


Is S ® 

2 3)<^ w 
^ o > o 

“o 5 ^ 

C3 W- 
— O 


cq 

O 


® z 
>% #> 


o> 

£ 


e 

_ .> 
'£ 
w ^ 
a*2 

Q ^ 


iS 

o> 


PRB3tSBDHW PAfiE BLANK NOHD ftU|||D 


BIG SOUTHERN, MIDDLE, AND EAST BUTTES 
Dallas B. Spear 

Department of Geological Sciences 
State University of New York at Buffalo 
Amherst, New York 14226 







1 Hs 

? I UJ 


(>! < O 


□ □ □ 



^ ^ -S 

^ I 

« 3 *- 

^ z> 


T' ^ I 

t/i ,S 2 


C- o kN x: ^ 

^ “ E C £ 

■«j .a w -o .5 p 

> ±i vC c «i5 

(?3 I/) -O •-- X C 

k- C 3 

u. ^ <1^ tfj ^ 

4> O C ^ 


S ^ ^ 

0/ j> £ - s 

g ^ 1 1 

y 5 1 !S o 

^ 5 a. vO s e 

3 •§ w .2' ,0 

•“ E > u. E 

,/i ‘T as 4> ts 

S ® ,> S •= S 

= s: £i 3 _! 

cj , 3 Rj Q .C 


E a ^ ii ^ ? « 

-E 3 ,j-J^t.Xijj.^ , Q 

S S a “ ?« ’5 _«J 2 -a 


O ^ a> on ’X w 


“oo^S‘JJu5:='3Ec«- 


tA 

bo w 


O •- ;= 
x; c x; ^ 

^ P R3 
cb e ^ 

•S ^ -o s 

Os C 3 


? - > 
ffl ^ 


0) 4> 

w O 0> 

^ O Xi 
= 

4-* ^ o 

^ a> ^ 


^ ft ^ 

c 0 .2? S 

C w. ^ 

^ U " E 
SS ^ S o 


« c § S E 2 o 

5 'S ® .2 S o 

w D ^ n v/> 

i M I E “ I i XI 

i E o o 4 " 

• 2 t ^ ^ ij' 

3 .is is 


C iS o 

i! 3 "o 


= o g X o3 ii •? S3 
5/1 . S ^ ^ 

If dj a 

= ? >. O ^ 3 

S ffl -® ^ ^-3 S -® 
« a -x i; 3 5 

Sxjo'--uJ X- 

3Ct'«M,-2i- 

^E'^P-SS- 

••e|c = cii®S 

•sss^ss-of 

o'^o«,§ 8 ®'o 
:s 5| s 
•|“is i^?|.2 

O W O ^ I- ^ 


ESQ'^Ea- 

\o £ cb 4-1 (u 

- X o 3 


"£ Z V £ ^ 

ti 5 /! c 

■3 ”0 4^ 

CO -X c X -5 


O Ua ^ 


^ bO R 3 .5 

£ c5 ¥ y 

1 li.£ 

2 (S X> •3 


^ m J3 t/^ !2 


'll ? 4> 

0 E o -3 
.a 5 55 ? 


,3 w 3 

5i jr ^ <2 
o 5 
*5 ^ '55 

a o s« 

X "O 
2 c 


o o "g S.'S 
y f, E "S.'s -o g ,/, T3 

^ C 'o 'o Co flO g 


s-° 

2 i! >. 

o« 

1 > > 


‘4 







i 




■o 

:3 


-a 

> ■-« 
o 


+ 1 

o ^ 

ro 


-o 

0) 


X> -r 


’4i T3 
X i> 

N 


OQ 


O ? 

bfi 

^ ON 

C*d WM 


-o 


73 — H 


a> 

+-• ^ 
yj 


^ O ^ 
+-. c 


J- 1> 


r3 

T3 


•2^ 


-o 

c 

« 


^ c 


< 


UJ o 

■2 TJ 

TZ *3 
r- O 
U U 

3 x> 


•C C 

0) D 

^ o 

a ^ 

^ '«-> 

o cn 

E . 


C3 

X) 




O 

Cl 

ZJ 


a >- 

x: S 

•w 

•:r ri 


i> 

SD 


C o - -- 

^ DL = 


6D .S2 


^ rs 

^ E 

S 2 
§. = 
a -j 

5 .5 


ITN 

r- 

ON 


O OQ 

^ !> 
eii ; 


O 

>, 


I ^ 
%2 
rt o 

ii 13 
c c 
l> o 

“CT 

1) 3j 
ir oj 
o, «- 


>. -o 


-S t; 

2 ^ 

i o 

"rJ -= a 


.5£ o 

S 'S 


TJ •- 


3 X -= 




OQ 


5 


yj 




-*-» Qs 
C 


e > 
2 s 


I 

^ C 


IT) >> 

r^ X) 

h: a 

W 3 


E 50 

r3 


1, ^ 
yi IJ 

D 2 u 

yi ^ 
^ ^ y; 

-a r ^• 

X X) r 


3 

X o ^ 

0=^1 

Xi eu in 

X £ 5 

y> 


r3 

> 


‘X c 

o c - 


^ O X 
a X 
^ c- 
y5 .ST ^ 
zj ^ O 


fi 


>. 

*0 


y^ 


2 c 


E 

o 


r= O o 2 


? ^ 
o >» 


a> 

x: x: 


S *o 

•3 y, 


C ^ 

ZJ ^l 

C £ 


— o ^ 

^ -rz ^ 
C ti 3 
n x 2 QQ 


y -o 


o 

c 

y) 


^ * ♦ 

r3 yj NO 
zj c 


E U. 

O O 


ZJ * 1 
u Ji 73 
UJ 

WJ 

c 


w I ’ 

M . 2 £;; 

c 


bU 73 

.E £: 


yi 


1) 

Wi X 

c ^ 


■o 

c 


>. 

1> 


o-t 


u 

'^J 

c 

ZJ 

•o 


i 2 o 
*- u 

< i 

Q 


*0 ZJ 
73 W 


NO 
biv * 

O ^ 
u C 
’ -*^ 73 

c c 

ZJ 3 . 

i<5 

I q 


+• r? .i 
H 
>% 


3 73 

3^ 


O 3 
^ 55 

WJ ^ 


o 

5 F" 

•5L E 
o ^ 
o c 


Q. yj 

L-. 


y5 
ZJ 3 
(— 

X '-/5 


5= 

X c 
1 2 " 
§ Si 


c 

o 


n ^ ^ 

t j! 
3 E TD 

Q i: 


X 

>» *" 


C ^ 
o c 


w yi 


^ ♦-* O 

r5 X u 


•— X t 


£ 


.5 .5 

u 3 

a X 


< 


-3 “3 
c 

73 


;e X 
*0 ^ = 


0> 

V 

X 


£ 1> 
ZJ X 

*E 

ZJ 

X 2 
0 'U 

yi 

X 

u -o 

73 

X 

*- 


£ 

73 

^ 3 

C 

yi 

o- 

O 

ZJ 

.i= c 

*g 


c o 

73 

3 

3 

bij 

X 


3 3 

w 3Q 


1> 

X 


0^ 

c ^ 

i :e 


^ c ^ 

5 .H 

*> yj C 
yi i> _Ti 

• L- 


a 73 

o 


£ ^ o 

o ^ w 


yi 


C 
*T ^ 

E* 3* 

73 u 

Cl 


u 

t: 

;j 

QQ 

z 

Q^ 

U 

X 

H 

:j 

o 

V5 

o 

s 




X 

c 

u 

CJ 


X 


>> 

bXi X 

O H 
o . 


^ o ^ 

yj > ® 


rn 

t 

NO 

_ rJ 

^ X NO 
r2 'd ‘ 


0> 


£ ^ 


in 

bO 

X 


73 

X 


s s 
2 


X 0> 3, 
X ‘3 
3 03 X 


O. 

o 


y) 


yj 


. ® O 

^ yi 'M 

X ^ ^ 

bij T- 

Z, flj 

X ^ u 


ZJ 

X 


c 

o 


o 5 


X .E 

50 .S V 

.£ 5! S 

Q. ^ ® 

c, c 

?3 O C3 

E X 


'D 

-w 

3 -O 

ZJ -j 

o 

> 

Wi ^ 

H 


^ - 


X i> 

’■3 X 
-O J 2 75 

c i> ^ 

i; u E 

♦- ,o 


3 

'j 

X 

73 

O 


> H § 

• ''J 


yi 

yi i> 


Z c: 

S ^ 73 i 


X 

ZJ 


Wi i 2 


0 

a 

X 

Zi 


o !t: 


£ '3 


P X 


i 


E o 


X yi 

X *C 


3 r: 
o 


X bij t 
1> c ,Zj 

■i i .E 

•H •= 


yi 

C. 


0 


a> 

u. 

fi. 


X 73 
yi L« 


X X 


X V 


0> u 

- I " 

ty X A 

r j 


> ^ 


C > 

o ^ 

U X 


fs i 


£ >» C 
0X0 
X V X 


O 3 
1» X 

E* 

^ X 


ORIGINAL PAGE IE 
OP POOR QUALTIY 







to ^ 

5 - 

^ i " 

I ^ 

uj ^ 

g a "ii. 

'=^-S 

5 § § 

5 ^ 

III 

®ir 

'r :s 

>c 

>« iu ^ 

g 5 a 

^ fS 5 

;o aa «a 


c S ^ 

^'S:? I 

^11-? 

C 5: 

S 1 1 

■i i 5 I 

i! §’^ 

t ^ 

5 ^ ^ 5 
«> 5 ’§ T 

I I ^ 

^ -Sf 

illl’ 

^ ^ $ n 

l^if- 

jg 0\ 5. ^ 'C 


■«■ < ^ ? -•. 
S ^ -ii 

^ s .2 5 i 

^ t5 S .**• 

15 H 3 ; ^ L? 


-c: ^ ^ c. 
.t: X) ov ^ 
^ £ \0 T3 

5 0 C 

O ^ in 

^ ^ 
c^ pO c O 


•5 " -2 

^ U W 


^ C ^ ^ i» ‘-^ 

^ ’S § :^ ^ 5) c 

^ ^ E 0 P ^ 

■g ■= 0 1 c ^ i 

§ >. j sj u .. E 

> 2 V "5 ^ 

J2 M ‘" — 

^ OiJ ^ u 

:>v C ^ r- ^ O 

^ x: •- 3 E 0 ^ 

^ "o ^ B c 

-o 5 = ‘-9 2 

^ ^ ^ C ^ d ^ 



c 

yi 

7S 

.u 

yi y 

;/) 


*2 '— 

b 

y 

y) 

yi 

^ y 

c .E 

£ 


*E £ 

y 


^ 5Jj 



y 

E 

"2 

c c 

.r3 

,<-\ 

E 

in 




• y 

*t3 


y 

y 

■>n 

b =E 

•yi 

JZ 

E 1 


.■2 ^ a ^ 

i ^ i £ 

■£ d. P tuj 


5Jj 

y 

> 

r3 

k. 

a 


y 

C 

c 

>T3 

y 

✓! 


N 

ci 

u. 

C. 

u 

2 

c. 

y 

y 




0 

y 


Q, c L^ "y ^ 

1 ^ .!:: H c: o 'z: 


from one outcrop to another but generally are 5 to 10 cm; (vulcanian breccias?) overlie the massive white rhyolite and 
clasts range in size from less than 1 cm to over 1 m. require that a vent was active late in the evolution of Big 

Southern Butte. 

In addition to the breccias, banded spherulitic obsidian, 
light dirty-gray pumice,' and a honey-brown glassy welded ^ 300 


















Field support for 1976 was provided by NASA Grant NCR 
33-014*108. Topofp'aphic maps were supplied by the U. S. 
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FIGURf: 7-2, Mosaic of vertical aerial photographs of the summit vent region of Hells Half Acre low shield. Dark patches are aa flows. The collapse 
crater at the summit is about 840 m long and is the result of multiple collapse and lava lake activity. An extensive lava tube can be traced from the 
summit (open arrow): the raised-rim craters marked by arrows may be associated with the tubes: similar crater-tube relations '^ave been noted in 
Washington (Greeley and Hyde, 1971), Area of mosaic 4,2 km by 6,2 km, (U.S. Dept, of Agriculature Photographs CXO-lGG-3f 43: May, 1966.) 
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He also noted tfut these cracked ridges frequently occur in observations and interpretations that pertain to the W»api 

groups wiflr thdr long axes subparallel. His projected mech- Field are: (I) there are two kinds of cracks in the flow, one 

anism for the formation of these featua-s was: is wedge-shaped and is caused by stretching of the lava crust 

by uplift while another kind is polygonal and caused by 
thermal contraction of the cooling of the lava; (2) cracks 
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FIGURE 8-1 L Diagram of Moss Cave lava tube. 
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Station 3. For the return to the parking area, tne venis o. 
Wani Park are the best landmarks; however, they may be con- 
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rapidly to form cavernous blisters. 
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FIGURE 8-23. A dribblet spire (a type of homito) on the flows south 
(ff Pillar Butte: canteen indicates scale. 
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CRYSTAL ICE CAVE AND KING’S BOWL CRATER, 
SNAKE RIVER PLAIN, IDAHO 
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Liquid lava which flowed from the vent crusted over 
quickly as it spread outward over the surface. However, the 
abundance of large squeeze ups west of the rift at King’s 
Bowl (Fig. 9-6) indicate that molten lava remained present 
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Assure at King’s Bowl were brieAy held in a lava lake (Fig. 9- 
10), the location of which is marked by two confinement 
areas indicated by lava mounds, believed to be remnants of 
the confining levees of the lava lake. The King’s Bowl phrea- 
tomagmatic eruption occurred following emplacement. 
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prepared from the bottom and top of section 2 and 3 respec- 
tively and placed under crossed polaroids and photographed 
(Figs. 10-3 and 10-4). 
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1 1 . GUIDE TO THE GEOLOGY OF KING’S BOWL LAVA FIELD 
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Sketch Map of Kkigi Bonei Area 
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Note the vertical gouges and grooves in the walls of the that extension occurred in the time between the emplace- 

rift (Fig. 11-7), formed by phreatic eruption! s) fiom the rift. ment of the two flow units. Follow the fissure northward 

Blocks and smaller sized tephra can be seen on both sides of across the road to Station 2A. 

the fissure in this area. Continue along the fissure to Station 
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All the dates determined on COM lavas (Bullard and 
Rylander, 1970; 1971) have been from these young Blue 
Dragon-type flows. The young Blue Dragon-type flows also 
can be differentiated into light and dark facies in the LAND- 
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FIGURi: 144. Geologic map of Craters of the Moon National Monument (Murtaugh, 1961). 
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Similar hummocky mare surfaces occur on the Moon and The mare-flooded interior of the Flamsteed Ring exhibits 

are most visible under low solar illumination. Figure 15-6 a similar hummocky Surface that has been interpreted by 

illustrates in stereo a region in Oceanus Procellarum where a Schaber and others (1976) as highly degraded lava termini. 





FIGURE 15-6. Stereo view of lunar mare surface in Oceanus Procelarum, west of the Aristarchus Plateau (Apollo 15 frame 
ASI 5-2490, left, 2488, right). Smooth-surfaced lava plateaus (A), irregular depressions (B), subdued circular depressions 
(C), and ring^moat structures (D). Bar represents 0.5 km; illumination from the right (east). 
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courage. Superstition appears to have played a large part the Bannocks could not resist the temptation to harrass those 

in their religion and everyday life. Although they were who entered their domain. Peter Skene Ogden, leader of 

comparatively peaceable to the whites, to become a great southern Idaho fur trapping expeditions from 1824 to 1829, 

warrior was a brave’s highest ambition. Leadership came recorded in his journal for June 8, 1 826 that during the pre- 
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FIGURE 1 8-6, Eroded remrams of Paleozoic shales, limestones, and 
dolomites at Red Rock Pass, As overflow waters from Lake Bonne- 
ville reached these more resistant rocks, the flood diminished and 
subsequently cut down to the present level at a reduced rate. Photo- 
graph by Ron Papson, University of Santa Clara, June, 1977, 




FIGURE ^SS. Basalt cliff along Manh Oeek showing flow sag (ar- 
row) and typical columnar pointing, Phottpgraph by Ronald Gredey, 
University of Santa Clara, June, 1977. 
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FIGURE 18-14. Diagram showing the Michaud delta northwest of 
Pocatello, Idaho. Contour lines show the longest dimension (in feet) 
of the largest boulders. (From Trimble, 1976.) 



FMC Corporation on left. 


^ 2 M 

<u 

x: c 3 U- 


^ ^ 


+-* 

3 

X> 

O 

> 

OQ 

0> 

a> 

V) 

0> 

■w 

c/3 

x: 

CO 

(4-1 

0^ 

U4 

0 

C/) 

*3 

c 


C 

CO 

•Q) 

*C 

3 

U* 

•55 

o 

c 


o> 

*C0 

T3 


'C 

s 

<u 

1> 

c 


C 

§ 

c 

* ^ 

<: 

t-i 

P 


(U 

X 

5 

<u 

NO 

3 

d> 

ti 

O 

*3 

0> 

V3 

O 

a 


ftb 2 

iZ ^ 


s -2 6 
II- 

s C c 

» 8 3 

,o o 
W) > 

^ .s ^ 

51 ^ ^ 

^ x> > 
0> 

:S c ji 

U ^ CQ 

£ c C 

t: 3 

"Sb 25 .5 
*c c« -3 

rti 

^ 2 =s 

•S ^ g 

0 = 5 

H V) « 


c« 


5 

H 

S 

c 
■ ^ 
a 

3 

*3 

C 

l-< 

Vi 

C 

CO 

4-* 

O 

c 

U 

U 

o 

t 

3 

r ^ 


J2 T3 c 

^ CT3 ^ 

W) o 
c *n 

u •*H *0 

■c g 

5 P S3 


O 2 a 
^ c 

u o ^ 
<u n o> 


V ^ ±: 

^ O T 3 

2 S3 ^ 

o « :f 
o rt 
x: o c 
^ o o 

o o' S 
c ^ *o 

*o -o ^ 

rt o> w 

rT .2 & 
C\ ^ o 

fO ^ tj 

o> r- ^ 
S ON 


nIt c 

^ ^ o 

«"a 2 

^ u. ^ 

■as- 

.2}^ 


u o ^ 
^ «.S5 


S 2 

> §£ g 

« ^ . (U 

tC ^ >. - 

H •« *; y 

. JS > JO 

^ ™ 3 

o ” .a -o 

‘3 s 

C ^ cQ cd 

5 s ^ 

O B 4 > </^ 

w ^ ^ r, 

js ®0 s: ^ 

« -3 ^ 

£ ^ C o 

> V) 

S O 5 TD 
'w 2 s 

73 Q> cd 

•£ « "S 6 

^ 5 -s, « , 

C/5 >» C/5 

C .35 

.X fc X> 

C o> ^ ^ 

O > J3 TD 

5 .M o> « 

W t3 X5 ' 

fe C « *C 

iJ f= « <3 

2^ 

So .2 § 

S 9 .t 2 S ^ 

® C3^ *5 -O • 

>> ^ 

C ii p > 
o Tb ’S c« . 

^ lS ^ 
•o o c 

C <u O 
. ^ «3 

1‘'2 c i ■ 


J2 53 E „ 

y 

^ >1 
“S .15 

■» ^ <u ^ 
t: c c o 

e ^ S ^ 

£ O ^ 
ex «- t/> 

eN- w ^ c« 

0 , c x: 

^ fc: 5^3 D, 

C (i « o 

1 s 1 -s 

I si -I 


bb u 

Pu ^ 

>» 

^ a 

D O 

5S 

?? — 

• *^ _ c 

I-: .t; .2 

iJ S ts 

i ■= i 

,2 .o £ 

^ i « 

.£ 8 5 


ORIGINAT. PACK T? 

OF POOR (.iUAU'l V 



FIGURE 18-16. Geologic sketch map along the Snake River in the 
American Falls area. (After Trimble and Carr, 1961.) 





FIGURE 1 8- 1 8. Outcrop of Walcott Tuff ( lower dark laye» ) and Li ttle 
Creek Formation (upper light area) in Ferry Hollow. Photograph by 
Ronald Greeley, University of Santa Clara, October, 1977. 














TZ 3 

> 

c JJ 

n s 
. w 5 


1 '*■* c <*-< 

' 8 i ® 

E -c § 

« |-2 

,5 2 

= ^ -S 

^ H c 
X . S 
o> a> ^ 

(D '2 S 

It 1 

.E E 

ON 2 
»— ( •♦-• 

£ ^ D 

’ ^ "S 

C 3 o 

2 E -E 
o 5 

' - 

rt Cu ra 

E « 53 
X 58 

' 2 » .2 
O 4 *Q 

a^ - 

CO S TD 


fl 


x: o 0) 

wot 

JD . «> 

T 3 S* « 
w ^ ^ 
.*-• ^ -^ 


0.^0 

rr < 

0 ) fO 
*1 ^ u 

W CO 


^ "O 

,§ . 

' c = 

» « s < 

T* £ 

S 5 

•I ’ 

2 -c 
S.ti 
w > * 

c w 

■ c ^ 


ORIGIN M‘ 
or POOR (JUAUTY 


CO 


c: 

c 

•c 

cO 

{n 

w 

c 

•o 

w 

u 

w 


3 

3 

•o 

'♦-* 

0 > 

C 

’X 2 

w 

> 

C 


0 

0 

0 

C/i 

0 

a -o 

>. 

X 

o. 

w 

w 

CO 

x: 

•«-> 

u 

4 -j 

c 



3 

u 

.y 

X 

w 

x: 

*3 

Ui 

, 


CO 

0 ^ 


a 



FIGURE 18-22. Vie\s; of cliff in American Falls lake beds exposed on 
north bank of the Snake River near Neeley, Idaho. These beds were 
deposited behind the Cedar Butte basalt dam (arrows) in the ances- 
tral American Falls Lake. PI otograph by Ron Papson, University of 



AH elevations in meters above mean sea kvel. 
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FIGURE 18-27. View upstream at Hunt Party historic site with expo- 
sure of local stratigraphy in southern bank; Neeley Lake beds (1), 
Walcott Tuff (2). Little Creek Formation (3). and Massacre volcanics 
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FIGURE 19-4. Longitudinal profiles of two uncollapsed sections of 
Bear Trap lava tube (Stop 3, Road Log). Surveyed by R. Greeley. 
M. Lovas, K. Oas, and J. Papadakis, 1969. 




FIGURE 19-6. Vertical air photograph of Split Butte. This structure 
consists of an outer tuff cone vfhich enclosed a basaltic lava lake. 
Withdrawal of magma and the subsequent subsidence of the lava lake 
resulted in the interior pit crater. (NASA-Ames Research Center 
photograph 951-1-4, Mav 1969.) 
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